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2 game ( )
player $i,$ $j(i\neq j;i, j=1,2)$ (player
) $(\Omega, \mathcal{F}, P)$ 4 $\{((X_{n}^{:}, Y_{n}^{:}), (X_{n}^{j}, Y_{n}^{j}));n=1,2, \cdots\}$
( $n$ ) $(X_{\mathfrak{n}}^{1}, Y_{n}^{:})$ $(X_{n}^{j}, Y_{n}^{j})$ $E[X_{n}^{1}]<\infty,$ $E[Y_{n}^{:}]<$
$\infty(i=1,2)$ $c^{i}(i=1,2)$ player $i$ 1
(a) $n$ player $i,$ $j$ stop $i$ $Y_{n}:-nc^{i}$ $j$ $Y_{n}^{j}-nc^{j}$
(b) $n$ player $i$ stop player $j$ continue $i$ $X_{n}^{*}-nc^{:}$ -
$j$ $n+1$ process $\{X_{n+k}^{j};k=1,2, \cdots\}$ 1
i.e., $j$ $m$ $(m>n)$ stop $X_{m}^{j}-mc^{j}$
(c) $n$ player $i,j$ contonue $i,j$ $n+1$ process
$\{((X_{n+k}^{:}, Y_{n+k}^{j}), (X_{n+k}^{j}, Y_{n+k}^{j}));k=1,2, \cdots\}$ 2
$0$ game player $i$
$(X_{n}^{1}, Y_{n^{1}})$ stop continue
i.e., player $i$ (stopping straregy) (stopping region)
$S_{n}^{i}(\subset R^{2})$ $(X_{n}^{:}, Y_{n}^{:})$ stop
continue $\in\sigma(X_{n}^{:}, Y_{n}^{:})$ $(X_{n}^{:}, Y_{n}^{:})$
$(X_{n}^{j}, Y_{n}^{j})$ $S_{n}^{i}$





$n$ i.e., $n$ $n$
2. 1
(( $X_{1}^{i}$ , Yi), $(X_{1}^{j},$ $Y_{1}^{j})$ ) $((I_{0}^{:}, J_{0}^{i}),$ $(I_{0}^{j}, J_{0}^{j}))$ 1
(a) 1 player $i,$ $j$ stop $i$ $Y_{1}^{i}-c^{i}$ $j$ $Y_{1}^{j}-c^{j}$
(b) 1 player $i$ stop player $j$ continue $i$ $xi-c^{:\text{ }}j$
$I_{0}^{j}-c^{;}$
(c) 1 player $i,$ $j$ contonue $i$ $J_{0}^{i}-c^{i}$ $j$ $J_{0}^{j}-c^{j}$
player ( $i,$ $\ovalbox{\tt\small REJECT}$ $(s\dot{i}, s_{1}^{j})$ player $i$ 1 $Mi$
$\overline{A}$ $A$ $E[X;A]= \int_{A}x\mu_{X}(dx)$ $\mu_{X}$ X
(1) $M_{1}^{i}((S_{1}^{*}, S_{1}^{j}),$ $(I_{0}^{i}, J_{0}^{i}))=E[Y_{1}^{i}-c^{1};S_{1}^{i}S_{1}^{j}]$
$+E[X\dot{i}-c^{i};S_{1}^{*}\overline{S}_{1}^{j}]+E[I_{0}^{i}-c^{i};\cdot\overline{S}_{1}^{*}S_{1}^{j}]+E[J_{0}^{1}-c^{i};\overline{S}_{1}^{1}\overline{S}_{1}^{j}]$ .
Si (1) (2)
(2) $M\dot{i}((S_{1}^{:}, S_{1}^{j}),$ $(I_{0}^{1}, J_{0}^{i}))=$
$E[P(S_{1}^{j})(Yi-I_{0}^{i})+P(\overline{S}_{1}^{j})(X\dot{i}-J_{0}^{1}) ; S_{1}^{*}]+I_{0}^{i}P(S_{1}^{j})+J_{0}^{1}P(\overline{S}_{1}^{j})-c^{i}$ .




player $i$ $j$ stop $i$ Si
(3) $*s_{1}^{i}$ $i$
(3) $*si(\dot{d}_{1})=\{(x, y) ; \overline{p}i(x-J_{0}^{1})+pi(y.-\dot{\Gamma}_{0})>0\}$ ,
(4) $\partial^{*}S_{1}^{:}(\dot{d}_{1})=\{(x, y) ; d_{1}^{-}(x-J_{0}^{1})+d_{1}(y-I_{0}^{1})=0\}$ .
: $i$ (3) $*s_{1}^{j}$ (4) $\partial^{*}Si(pi)$
:(3) $*s_{1}^{i}(i_{1})$ (4) $\partial^{*}Si(pi)$
xy $(J_{0^{i}}, I_{0}^{i})$ $0$ 1
90
2
$j$ stop $d_{1}$ $i$ $*s_{1}^{J}$ $i$ stop
$*p_{1}^{i}$ (5)
(5) $*pi(pi)=P(*si(\dot{d}_{1}))$ .
: $(xi, Y_{1}^{i})$ (5)
$*p_{1}^{i}(\dot{d}_{1}\pm 0)$ (6)
(6) $P(*S_{1}^{i}(d_{1}))\leq*p_{1}^{i}(\dot{d}_{1}\pm 0)\leq P(cl^{*}S_{1}^{1}(d_{1}))=P(*S_{1}^{i}(pi))+P(\partial^{*}S_{1}^{i}(pi))$ .
(5) graph graph
$*p_{1}^{i}(\dot{d}_{1})$ ( (5’) ) (5’)
$(0\leq d_{1}\leq 1)$
(5’) graph $(p_{1}^{i},\dot{d}_{1})$ $j$ stop
stop $pi$ player $i$ 1.
1.
case(i) :(5) $(p1,\dot{d})$ player $i$
(7) 1 stop if $(x, y)\in$ $\text{ ^{}*s}\dot{i}(i_{1})$ ,
with $p_{1}^{i}=P(*si(ri))$ .
case(ii) :(5) $(p\dot{i},\dot{d}_{1})$ player $i$ es
(8) 1 stop if $(x, y)\in$ $\text{ ^{}*}S_{1}^{i}(pi)$
and $\alpha i(\dot{d})$ stop if $(x, y)\in$ $\partial^{*}Si(pi)$ ,
where $\alpha i(\dot{d}_{1})=\frac{p\dot{i}-P(*si(ri))}{P(\partial^{*}Si(ri))},$ $0\leq\alpha\dot{i}(pi)\leq 1$ ,
with $pi=P(*S_{1}^{1}(\dot{d}_{1}))+\alpha i(Fi)P(\partial^{*}Si(pi))$ .
: 1 (7) $(8)$ $*s\dot{i}(\dot{d}_{1})$
$pi$
: stop $\alpha i$ stop
$p_{1}^{i}=P(*S_{1}^{i}(pi))+\alpha i(\dot{d}_{1})P(\partial^{*}S_{1}^{1}(pi))$
Neyman-Pearson
:player $j$ 1 *Sjl $(p|)$
player $(i, j)$ $(^{*}S\dot{i}(pi)^{*}S_{1}^{j}(pi))$
3. 1 (equilibrium point)
3
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1 player $(i, j)$
1. ( : [1]p.129 )
$K$ $R^{n}$ compact $\mathcal{K}(K)$ $K$
$f$ : $Karrow \mathcal{K}(K)$ *p $\in K$ such that $*p\in f(*p)$
(5’) $(^{*}p_{1}^{\dot{\iota}}(d_{1})^{*}\dot{d}_{1}(p_{1}^{i}))$ $R^{n}$ compact $[0,1]\cross[0,1]$
( )
(9)
(9) $*pi(pi)=pi$ , $*Ij_{1}(Pi)=d_{1}$ .




1. 1 $(M_{1}^{1}, M_{1}^{j})$ ((2) )
$(I_{0}^{1}, J_{0}^{1})i=1,2$, (9) $(^{*}pi^{*}pi)$
i.e., for $\forall S_{1}^{*}\in B_{1}$ ,
(10) $M\dot{i}((*pi^{*}\dot{d}_{1}), (I_{0}^{1}, J_{0}^{i}))\geq M_{1}^{*}((S_{1}^{1*}\dot{d}_{1}), (I_{0}^{i}, J_{0}^{1}))(i=1,2)$ .
2. for $\forall$ given $(S_{1}^{*}, S_{1}^{j})\in B_{1}xB_{1}$ ,
(11) $M_{1}^{i}((S_{1}^{:}, S_{1}^{j})$ , $(I_{0}^{1} , J_{0}^{:}))$ $(I_{0}^{1} , J_{0}^{i})$
4. $n$
n player $(i,j)$
2. $\{I_{n}^{:};i=1,2, n=0,1,2, \cdots\}$
(12) $I_{0}^{*}=E[X_{0}^{1}]-c^{i}I_{n}^{1}=E[X_{0}^{1}-I_{n-1}^{:}]+I_{n-1}^{1}-c^{i}$ .
:(12) player $i$ 1 $\{X_{n}^{1}\}$
$i.e.,$ $n$ $\{x;X_{n}^{i}>I_{n-1}^{1}\}$ $n$ $I_{n}^{1}$
(reward with Individual stop)
player $i$ $n$ $S_{n}^{1}(1=1,2, n=1,2, \cdots)$ player $i$
(stopping policy )( ) $S^{i}$ (13)
4
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(13) $S^{i}=\{S\dot{i}, \cdots, S_{n}^{*}\cdots\}(i=1,2)$ .
player $(i, j)$ $(S^{i}, S^{j})$ player $i$ $M_{n}^{1}(i=1,2,$ $n=$
$1,2,$ $\cdots$ )
(14) $M_{n}^{1}((S_{n}^{1}, S_{n}^{j}),$ $(I_{n-1}^{i}, M_{n-1}^{i}))$




3. $\{(*p_{n}^{**}p_{n}^{;});n=1,2, \cdots\}$ $\{J_{n}^{:};n=0,1,2, \cdots\}$
$I_{0}^{i}=E[X_{0}^{1}]-c^{i},$ $J_{0}^{1}=M_{0}^{1}=E[Y_{0^{i}}]-c^{i},$ $(i=1,2)$ $(I_{0}^{:}, J_{0^{*}})(i=1,2)$
(9) $(^{*}pi^{*}pi)$ 1 (15) $Ji(i=1,2)$
$(^{*}p_{n}^{1*}p_{n}^{;})$ $(J_{n}^{*}, J_{n}^{j})$
(15) $Ji=M\dot{i}((*p_{1}^{i*}pi), (I_{0}^{1}, J_{0}^{1}))$
$=E[*pi(Y\dot{i}-I_{0}^{1})+*\overline{p}i(Xi-J_{0}^{i})]^{+}+*d_{1}I_{0+\dot{d}_{1}}^{i*}-J_{0}^{1}-c^{*}$ .
(16) $J_{n}^{1}=M_{n}^{1}((*p_{n}^{i*}p_{n}^{j}), (I_{n-1}^{1}, J_{n-1}^{i}))$
$=E[*\dot{\psi}_{n}(Y_{n^{1}}-I_{n-1}^{1})+*\overline{p}_{n}^{;}(X_{n}^{i}-J_{n-1}^{i})]^{+*}+\dot{\psi}_{n}I_{n-1}^{1*}+\overline{p}_{n}^{;}J_{n-1}^{1}-c^{i}$ .
$n$
1. $n$ $(M_{n}^{1}, M_{n}^{j})$ ((14) )
(9) (16) $(^{*}p^{i*}\dot{\psi})$ $*P^{i}=\{^{*}p_{n}^{i};n=$
$1,2,$ $\cdots\}^{*}\dot{\psi}=\{^{*}p_{n}^{;};n=1,2, \cdots\}$ i.e.,
$S^{i}$ defined by(13)
(17) $J_{n}^{1}=M_{n}^{1}((p_{n},p_{n}^{j}),$ $(I_{n-1}^{1}, J_{n-1}^{:}))$
$\geq M_{n}^{1}((S_{n}^{:},*pi)\backslash ’(I_{n-1}^{i}, M_{n-1}^{1}))(i=1,2)$ .
: (15) $(16)$ player ( $i,$ $\ovalbox{\tt\small REJECT}$ 2 $\{((X_{n}^{1}, Y_{n}^{1}), (X_{n}^{j}Y_{n}^{j}\}$









(a) player $i$ $i$ (player ) i.e.,
$X_{n}^{1}=^{L}X_{n}^{j}=^{L}X_{n},$ $Y_{n}^{1}=^{L}Y_{n}^{j}=^{L}Y_{n},$ $c^{i}=\dot{d}=c$ .
$X=^{L}Y$ $X$ $Y$ (a)
(9) player $i$ $j$
(b) ( $n$ ) i.e.,
$X_{n}=^{L}X_{n-1}=^{L}X,$ $Y_{n}=^{L}Y_{n-1}=^{L}Y$.
(c) $Y=aX(a\in[0, \infty))$
(c) (3) $(3’)$ (2 ) (1 )
i.e., $X$ stop
$a$ 2
$(0\leq a<1)$ $\Rightarrow J_{n}\leq I_{n}$
$(1\leq a<\infty)$ $\Rightarrow J_{n}\geq I_{n}$
(d) $X$ $(0,1)$ $c=0$
(X, Y) Lebesgue $S_{n}^{:}$
$P(\partial^{*}S_{1}^{j})=0$ 1 case(ii) $X$ $c=0$
player $(i, j)$






(18) $\backslash *\overline{P}$ 1 $0$ $J(<1)$ $I/a(>0)$
$(0,1)$ (18) $*P$ 2 \rangle $*P$
$(0,1)$




$J=J_{1}$ (12) $I=I_{1}$ (18) *p2
(19) 2 2 $*p_{n},$ $\text{ _{}n}$
[1] Store,J. and C.Witzgall, Convexity and optimization in Finite Dimentions $I$,
Springer-Verlag, Berlin, (1970).
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